SUMMARY
plete occlusion after successful distal grafting and suggested that progression of coronary disease may be accelerated in the grafted arteries. Similar observations by our group have prompted further examination of this important problem and of its consequences.
Patients and Methods
Nine aortocoronary saphenous vein grafts were carried out in seven patients afflicted with severe angina pectoris for nine severe (over 70%), but incomplete, proximal coronary arterial occlusions. Three more grafts were placed in these patients for complete proximal obstructions and these will not be considered further. Cardiac catheterization and coronary and graft arteriography were performed by the Sones method preoperatively and about 6 months after surgery (7 months after the preoperative study). All grafts were found to be patent in these patients.
Circulation, Volume XLVI, November 1972 Results Six of the nine grafted arteries which were severely narrowed before surgery appeared occluded in the postoperative coronary arteriograms. However, in two there was no real obstruction, but rather an impediment to forward flow as suggested by the following angiographic features: (1) the opaque medium stopped not at the point of maximal narrowing but distal to it ( fig. 1, top) ; (2) there was a to-and-fro dilution effect at the arrested opaque front with each systole presumably by the large flow of blood without dye coming through the graft; and (3) contrast material injected through the graft filled not only the distal coronary artery but also, retrogradely, the segment of the vessel proximal to insertion of the graft past the point of simulated occlusion and, in the illustrated example, even past the severe narrowing ( fig. 1, bottom fig. 3 ). We think that this was due to real rather than simulated occlusion because of its location (i.e. at rather than distal to the narrowing), lack of flow across these points in either direction ( fig. 4) , and absence of a toand-fro dilution effect.
In patients 1 and 4 ( There was no increase in severity of disease in three of the nine grafted arteries as evidenced by unchanged angiographic appearance of the segment proximal to the anastomosis with the graft. This segment opacified retrogradely only, after injection of the graft, in two of the three arteries which were initially described as exhibiting simulated occlusion. In the third artery the segment opacified both antegradely and retrogradely (a total of three arteries in three patients-not included in table 1) .
Six coronary arteries in the four patients of table 1 were not grafted. Two of these had been found occluded in the first study and the remaining four, being normal or slightly diseased, showed no significant change in the period between the two angiograms.
In spite of the anatomic deterioration there was no change in the condition of patients 1 and 4 whose relief from angina after the operation was sustained. However, patient 2 experienced anterolateral myocardial infarction 2 months after surgery, the residua of which were apparent during the postoperative study (a major area of anteroapical akinesis). This infarction occurred possibly because of involvement of important side branches of the occluded middle segment or because the patent graft could not provide sufficient distal flow to prevent infarction. Patient stCenosis of the circumflex artery by less than 75% produced no signiificant change in distal pressure or flow. When the narrowing exceeded 75%, and depending on the degree of constriction, it produced a varying decrease of pressure and flow in the distal artery. While maintainiing the stenosis the graft was opened and this restored distal coronary flow, but then the flow through the subtotally occluded proximal artery decreased further, sometimes down to zero. This work suggests that slowing or stasis as a result of decreased blood flow through the proximal niarrowing may be the most important cause for the occlusions we have described. The high incidence of this complication in our cases (six of nine arteries) (Cieulation, Volume XLVI, November 1972 and in those of Aldridge anid Trimble2 (four of eight arteries) may also be considered to support the above concept.
The observations of the present study should not be considered as arguments against direct revascularization but, rather, as points Circulation, Volume XLVI, November 1972 underscoring the need for careful patient selection. The objectives of aortocoronary graft surgery are: (1) to restore decreased blood flow to one or more parts of the distal coronary arterial tree, and in so doing to relieve angina, and (2) to prevent consequences of advancing occlusive or ischemic disease, such as myocardial infarction. Despite occasional failures surgery appears indicated in severe angina because it offers worthwhile symptomatic relief' and also because such improvement appears to be maintained as long as the grafts remain patent,2 despite graft-induced or spontaneous increase in proximal disease. However, our observations suggest that effects of advancing occlusive or ischemic disease may not always be prevented and might even be precipitated by grafting. Thus, we think that until controlled studies demonstrate significant improvement in prognosis, surgery should not be recommended prophylactically in most patients with few or no symptoms.
